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(1) »f^^77^ (OCT) 
fgn t-l/y h 3fe & f U ffl L fc ft # h * ? 7 -7 4 (Optical Coherence 
20 Tomography: OCT) fi„ &W.(Ommm%<Dmm&K%j\- ^ m ^m^mmxmM^^ 

iz.^zm^mm^®mffixibz> 0 ■ oct ^^Bgrn^^^^-c^^^tuT^ 
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So 

m.$fj&-?mmk&tix\i^z> oct a^-^v- * • ^t-i/y^ • k^-o- ( 

5 ' OCDR : Optical Coherence Domain Ref lectometry) -OCT t$9-\-£tl%>^ #ltoW*J^2E£r 

^/f y (FD : Frequency Domain) -OCT ^^^^M */l"7l^-^^' K^-Y > 
• !)7I/^ h!J (OFDR : Optical Frequency Domain Ref lectometry) -OCT £ 

10 6o ft*5 N J^HU^3tifc-e^ OFDR-OCT £: Pftffrfcd *3ft<D2ti§fc-ete 
FD-OCT fcBffitl/CV'* 5 -fiJ^OSBifeUlteV^tfU C<DftiifiCD^-efc5 FD- 

OCT *m^Z>^thlbZ> 0 -Jjs *m*m^£Z> OCT 3te©«*JMW*»CS3W"5W 

jfefcv^jGrett fd-oct ^-Sfci-5o ^w-e, ML #3&93fc:.fcs oct h#ut 

OFDR-OCT £ (E>£$fc3rJBV\ FD-OCT £ ESUi-S - £ 
15 (2) OCDR-OCT 

OCDR-OCT oitMifis IH7^i-J; 3Ki«« (#Ix.fc£, ±m UH»3fe3te2SrHR 
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5 ESte, 0CDR-0CT 3S«©«B&S-CfeS„ 08jC3^-f J; 5 ^ ft«i5£ L-T^il^X 
• /I/5^yty7 • K («T TSLDJ fcV^ r£ >b£>5 0 ) ASfflVNb 

SLD te&M*^<? hMWm20 ma t&^itlbs ^Offlttft^ fc — h^fcj; 
+tMm £MV\ ^IJxJ^ ^'C*B:850 nnu JfeS#B20 nm <D SLD JfeCD n fc — lx>- h 

H©3tK*dS— ifcbfctti£l4<£>^T% nt-wybfg^ti^ftsf^^ 
->-l5 («T, r=i fc-^vb^F#^l5j tvfiJS*) *7f1- 0 g|9l!:*5ivr, f&ftA 

20 v^o -^=fc-uvh=F^ft^i5omtt5#Rg)fe$7-8©teflld»e>s fflT*3tell 
do^-fe(D^|gfi N tltS^©^ t-wy hS-e^* ?) , ii^io~i5^m 
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(3) FD-OCT 

ocdr-oct. mtt N 7-8oa«^j^S^^-efe^,fcfea«^W3^^^ 

ft it H « ft ft v # fc 5 . - <z> It £> it Wt&)M it (om-Mt ft RB&tt <oWrm 

m^f\-^ <£>iM i*&M, -e « ft v \ 

mmyt^ 9— 8<D7&&*7fmk't ut, mioK:^-rj;5ft. ^-r^y 

10. V^P#f+0(il^{|IJtC f 1 ^ ^2l£^— ^ • # y^/V K • * (CCD : 

charge-coupled device) 16«:IB«U #HR3t^ 7— 8S:H36b*:**"T?tti**W 
^<NH4Sr CCD 16T?W5£U ^(Ott**^ =» fc- h^SWR^SrW-* • 

FD-OCT <Dmm*&,-F<D£5fti>v>"e*>Z>o *i\ «*»c^ll*b*:jB!l*3tel8Sr»t 

It„ ft#3fel0t#^ll^StbT CCD i6®BJbfc:*£*fe£i3r 

5 0 ^<db#ccd i6®-b»cri, 7!iy^ (^iW&ft^mES) *s5l^i-5o 79y 

20 y ^Ky^/n^xig-fc y' H^i^^ts loroi/y y Ky*/n/^X20 

FD-OCT T?t4#^3te5 7-8^ttJ5 S3 F:®^fe«>a9Sl^M^<x 150 msec WS. 
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(Pnm^D 7k^jjfa<D&MM&&\<^ (7k¥&mm wo umum)o 

&<DmmZL7k¥ttfa (y' Ifcfcfa) X'(D^tg^<7fe<, 100 m m ^ 
(P«m^2) }££;!7fa<Z>$iJ^fSig^^ (S'J^ffl ; 6.0 mm) 0 

io m£%fa<D®m-*jmm®Lj^ ccd ^ttii-5#js«^t^"r^^^^ 

$ 3ffo Kttir 5 3l!l£9&BB<Z>2flFK: & o r V > -5 o 
lifcl] 



FD-0CT Xfe, tfteffl$im$ljjfa (xi <D CCD <DK°?±/UmiCfel?-fZ>o =* t 
-l^h^^m CQ SLD ?r^Ii t, jl^lA^|6]CDfc o ^-fe/^^640. fc:°^-fe^ 
20 rfllM^13. <Z> CCD 5£(l) J; «9 ff-#£ft3$J^fflte9. 0 mm 
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X*frP\&*Ltz.m<Dm-%-ytlOk&myhll<£>yt$&-g: < V^ (optical path difference; 

opd) ; &3z% < fcs, ^<D1£&, -7 y ^i?mM& CCD <o \f ? -fe/M>iK:i£< fa^h? 

^^*HT-#?)^ia«, OPD &±6. Omm (i$^^!lu)5rUttt6.0 mm) <D^H^"C 
5 Tr&5„ 

. (Fm&3) 

N '^f^-) , 6^v^^^^:^]^J:<^ffli-675^M-e$ > § 0 L#>U FD-OCT Xtem-%-yt 

(p P m^4) 

15 (Fpm&5) 

«b» oct m^m^ytm±mw:Rx^m(D oct g§* 
^rm^i-s^im^ oct m~*s : £fcM?}tm&.mw%.-&M<D oct ^sk: 
20 lib, m<Dmmmm^x^ ■m^^^-r^^^^n^Mm^-^tm^ 
t^^1)©t^s, oct^s ±mztt^xm&m±%^irz k^cMftmmz^ 
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«c» &&*mmm&9Mmta<DmmQL*mjfrr&mu ■ 

OCT fete, fflm^^^fJi^^^^^^^^^^^^x.fes (fclfctf, 

jh/b^^tv^ oct -crt, mrf<DmM& • ft*n* • /j^uh&s:** tt^i 

QNtimmftytMnx^f bMM\z.R}km-tZ><DT\ 5W»t6*i*i<i-sytae>^tt 

[WWiTlRll #^¥6—53616^^ 
[#fF;£ifc2] #9B^6—61578^^ 
[#fFl£iSfc3] United States Patent 4, 896, 325 
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[#fffcfcift4] #ff5(5 3.471,788-9^a 
WfF3cm5] ftflg 2003-335207 

\z.$L%>mmm§i\, t/hn=^^, *^±^fo.=^x& ^14^7^10 

5 0 , ^247#, p. 179-183. 

. [#i^fF:£ifc2] #tt^-, ^mmn, ; Proceeding of 23rd 

Meeting on Lightwave Sensing Technology, p39. 

[0%&Wf3C$jk3] Handbook of Optical Coherence Tomography (edited by 
Brett E. Bovuna, Guillermo J. Tearney), p. 364— p. 367. 

j&m^coM$f} , f&mvom, j&mmm^, 2002^, P . 1362- 

1366. 

[##ffr5:i^5] Edited by Brett E. Bouma et al. , Handbook of Optical 
Coherence Tomography, (USA), Marcel Dekker Inc. , 2002, p. 591-612. 

15 l$¥Wf?$M6] Hk M¥ m, rsSG-DBR r&Jlv^cS5i • nftMffi 

ofdr-octj , m28®yt^>i/tfi?<?j*mm^mM, ttmmx mmmm^^m- 

# B 2003^6^ 19 0, p. 39-40. 
20 10 0 , % 247 -*§-, p . 179-183. 

mmmcwts] fomyt^ 2003.2 &s ^ 
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6^i9H38fr) 

mmmmx* ocdr-oct <Dmmib^mxh^t^mmKns mmnm.(DU±^itm 

iWJhHJt3&a»*r^5*U^|fc^<«>5o OCT 
(OCDR-OCT &t)? FD-OCT 25^) fill ttV^iV\ 

io m%-ts&. w#o5i£T»!K£i$#£ ocdr-oct x°mm%-tz>m&, m^m* ( 
#5is>) i^mmn^<D^m-r^mm (tm) (+n&Mm) ^jt^L<^c 

0CDR-0CT fcjfc^ FD-OCT £ SWf«tRj»ttli55ST?*>S^ % ^# b^-CV^W* 
R#M (150 msec) }Z±n<D & 5 temfttofflfefclft&tt+fr'Vfo&o rttfi, 

"C^So !Pt>> OCT Kit*, $fJlhfflil^^^^li,^{-f*aSUfctco^/ ce 

«B» #cO0CT^-5T^*^^g^#O0CT^« 
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28[H^^^7K^^A^^39M~I|40M (2003^ 
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Wt& Lfc «t 0 t£lfc&<D OCT $fc&^J/B Ufc OCT ^«"t?« % ^ h tt jr&^O^ 
fflV^fcfe, m^A^lfe^*^^ 0. 85^ m ^ 1. 31 /* m XftfpfrX^K. 
5 Kite, £ V^^-g:X*<D%mfc&mbt{:Z> 0 *ZX\ ^lcA^mX\ £<9ft 

mt£tix\<^ 0 

l£fc, ocTOif^, 'S3t^^<^^«7fea{5^11<^ l 9, J: «vvftj§5El§6 
-CaiJ^^^TIEtci-t-^fcifefctt. $j;£<7^^£ 19 ^ OCT <Djjm&m\<^>&mtf 
10 fcofco 

*^ig^*5v^T j; <omm<nm^ oct nm&^Mx&z 1 1 %>\^ u%m>&(D®m 

15 h wife fc-t 5 m m&M&R <o oct -e h % iftBfj&s & o fc c 

20 ^31^- (7-7^77^f) ^dkC^JS^fcofc (mZ-&3¥&f?XWl5<Dp. 
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' Ltet© oqr ffl pJ«ft^^^»S:T^#© OCT - t ^ i N $c 

10 te?£tb-f, (2)*#ftlM Kn-«iu (3) b7&^^i-5^(Dm^±i^ 
Kn-:/©igi)W:*c# < ft 5 r £ Sr. ^^^*J~f"^ OCT if 

@ 35 izvzmm&mm^tiftM (wt, ^^m) o«m£, b 36(a) 

ft^&fflV^OCT^II:©— ^iJSr^-r„ ^<D0CTmm-t. ^/^M 2005, 3fe^ffl« 
15 2009, 2008^1^1^^- A^^UV^ 2007 5§r^rX.TV>S 0 

5fc(32) (31^r(D^^2005 ^ffll^T^bHSlW 2001 ftgRO^Mffi 2003 ^ 
bCOOCT jf-^-F (x) ^^fo 

im2] 

F(%)=Vr77 S I i ex p[-( 2 ^- 3C ) 8 ] oo8(4 W f cl x/C) • * ' (32) 

20 x ^ 7—2008 t \f—K7.-f ]} y ? 2007 t L t £ , BMm 

2003 fctf— i**^!) 5/^ 2007 ttDytm&Lzt^m (Li— Lj) T?fcS 0 r r &t>*r s {3: 
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•etL-etb#flS 5 7—2008 iRT/Kltffi 2003 OftRttS^fcSo It &&j8.?KM 2005 

© i#gco^o^§^^^-r„ c(«7gT'fc5„ -a-jfcateas 2005 f*. m 35 

irm t) ^'frifegr^ft 5HKKo3tejK 2021, JM$#jfc:{3: sld ©ttl;*j#3teJlfr6* 2022 
tioT^jfi^fctO-CifeS, A Z t tt i#@C9^f;MWA^=toT#e>ttS OCT 
5 ^<D3Mt£i)>I-e£> 9 s f c , tt i # S ©3fc«© I t , '£i'ffl«*S:"T?*><5o 

tfeJ8MS<E>/fiV^I3 36(a) fC^-f" OCT 2005 #J$ >7- 

2008 v -ettflvf - x t i: x=vt tf>M# 

[$C3] 

F t (t)=/r77il £ ex P r-(^v)% 2 ]eos(^^t) (33) 
10 L i J 

tiUkk UT{i@1t^^^i-B@^CF(x) ULOVvrJfc^S. ft, H)36(a)^-r0CTc7) 
0CDR-0CT t HfiS 0 5^(32) T^m-T-<t^s«> «fc 5 OCT flT*ftjt 

15 (32)T^$tL5^3teaRtC«t5 OCTfflT-i-tt, TIB5£(34)T*$;h,5 i #B <7>ftil£ 

[*4] 

^•^[-(^^-x)* ]cos(4 7C f c .%/C) (34) 

20 mwim. 
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cds(47tf ci %/C) (35) 

5 ZL(D f — h fe J &<DW&<OW> m «£ o r ^ (34) <£>&*&8SPg 



10 0—^2031 ^^5 (0 37) o f Kn-^tt, <D3fe8K 2021 fc^^S 
Kp-^ 2031 ^3§3rf- 5 a 

»^&JBV^5J:»9Mfck (=2tt/X) ^v>fc^^ij-efe^, 0 * 
15 k l Xt/k 2 -eW— O^^^ h/WBcr £1^— o^e&g I ^kWh^^ Y/V 

WVt1fi1SVisT'y&<o%M l RTJWtM 2 (lioTl^^tit^^itSo tot, 
•mfcftiHto*^ Wvs(k) ^TcoJ;9^$tb5o 



[me] 




(36) 



[*7] 




(37) 



20 
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[*8] 



W f i= aV tn2 



(38) 



W f &ffiV^ t OCT «-§-©iNS^i|iBtt^T?-¥x. k*u£ 0 
AZ=(21n2)/W f 

tf&tM<D*'<? 2031 liH 38 O^(C^a 0 *»«1I§* <D#}8§£tf>^#!SiS 

I -efflfcik£tlX^^Z> 0 h/V 2032 Xt**^ 2033 ^rtu-e 

ftfc, .^^©0CT«-^f(x) ft»lRtf3fe«2©W h/HafcSt 



f(X) = -/r?T Icos(2Xk 1 )e 



" a2z2 +Vr77lcos(2%k 2 )e- 




(39) 



Mfci o] 




(40) 



15 



mi i] 




(41) 
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.[Sfcl 2) 

/r^e"* 2 * 2 (42) 

f± % <D%M<V OCTlf ^(D^|&$i£r-¥x.6o 

5 13 39^ 5£ (40) ^?^$tb5^g»«^I^V^yt^fifc)fe^J;5 0CTft•^<D'&#&ji» 

^-em^bu-cfcSo 2042 *s % jiflB^^^istb-efcSo 

2041 (DftM^^^ ^iMHlft 2043 fi«C& 4 ofc Lfc#£*<P > &*M&-C*> 

5o $K ft» s 4 0<Z>^CD OCT flr*©5fctt5*£fcV\&S, »2oOf^t^ 

io tBif- KOT*s*±i-Si 

m&(D*£mMteytM& 1 o. 62 jg s 4 o<^>^« o. 33 bi\ 

15 ^MBSBa**-^ h/Hjg{CSJt^iJi-5#^fcS!#^tb5 0. 5 {§25.t>*0. 25 ^i-fifto 

^$ttS (OCTft^s^^fictJi^-eSSOti, 5^(39) ^T£fr&#<^£S b^tfV* 

T, 1M Kn— ^©Sffitt3te«dS2o©*g-J: 9 % 4 bfrttZ 
20 V\, 

5 2041 fcl#J*£;h,-C*5 0, — JL1~Si: OCT «#©i|l*ssfe< ftofc J; 5 
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±^^4 Kn-y^4U OCT ft^fMCTU^ t£oT. 
10 ( 1 ) Jg 1 ©3893 

*»a3tesrtftw#-ettm-t-siifcj;?) % wj&jg*©WBmm&M*-*-s oct £ 

(2) tg2<D3§BJ3 

^2<D^tf\ SE|feO"5r^«5ffl<OiH*S4. 7X10"Vm MM±&offlttft(^&iM>g^ 
20 13 GUz&,T(DSSm^^:ytm±mWiX*h^X s 3. lX10- 4 /zm- , WTO^KR|J.o530 
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o-c. M±®Mte£fti&ft<v®tmMmtf^m^tez> 0 z.z.xmmt &&&&&& 

•^2 a £31 Ctc h <DX%> 5 o 

(3) m<D^m 

s 52 GHz &T©^«#*3te»£3M^*>-^ 12.4X10- , Mar I ^T©*»:MWJ.o 
530 n s JKT©«MBnBRlTf**«r»«k*fc1» 9 

38feife«-e*>*. OCT Sfi«^03te«i: LT, ;LOTME*3te»£SM^ffl^S£fc 

t£5fc<D OCT -Ctt, SLD #ffl*h*-3J8;#J* (t^t-vyh) HtffEfe (CW 3t) Sr 
mfefttVXm\<\ 0CDR-0CT Xte.=&£'<* — ^ (09) FD-OCT W!)^ 
22 (Bill) Srfc'J^UTV^ -2f, :©^K*H# rjft«c«r»H:!»fc«l 9 # 

#P!6<0|^±*SEbtb5„ *fc, FD-OCT •etaHtJ:3&o-rv^lEj*f«^7'0#^J:5 
{f^fc^^tfc^tfM&T, CCD Ottffi^jgH-rs^+^'fc^ >y? uisi?, 
■&.X* CCD (D^5tStcJ:oT^^^^s#^$HS^v>5^S^^:^^ 

20 5o 
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o 

roiswoaa^iam^tt^ ocdr-oct ic^o^i^^— ^sas^gi-rfcs 

fc«>, ocdr-oct J;9iSi3tS-ca93tdSBrig*Cfc5 0 jftjfer, i©^S^T?tt, #fe$cfc: 

^tts^tf^m^^^^m^fc^^tt (02) i>*b=*\i—i'ishT&i&m& 

mmirZ><DX\ FD-OCT ©«t 5^3fiS«atte+Ht#O^Sr^t?^^^ 
SPJTte, ffi^JitfJSai^afc iot^t-uy H^ft^SrfflUg-fS - £ a s T- 
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*fc, h^mm^(DMm^W7b^m^<DX\ fd-oct tat** 
T^f&m&mmjin^&frftmmm&^mzteZo ft*^ znmw-vm^zftw 

h/Hfe*BB!fifeS:*m-t-5^«)lC^3|l5§l FD-OCT <D*¥#ft#ft?1i&£ 

io fc, ^<D3Pj£^xli;!fe£;ft5^®*irete. fd-oct (7)#^7K^fS]CD 
ftffim tt&ik mm h u ft v ^ Tvk¥;fr ft ##Mlgo^ft; h ft v \ 

HM, Ultff&^&t^ CCD SrfflV^ FD-OCT IC^ft^MTfoofc, 0#f*&^F-<7^ 
^(ci^m-i-^S^m^^Ts CCD o14tg^jgH-r§?FH-^ft^-^^ y 
Xt5 CCD ©^3t«H:J;oT»fJB»*5iSds#5S$nSi:v>5Kra« 

15 » % IIl^^^CCD^M^bftV^^K{3:*3VN-C«S^m$tV6„ 

tfS N OCDR fe^J£^T<t^3£^mOO~1000{§5&< ft 19. FD-OCT fcfe^tt^T^-h 

< ft s t v > 0 tfym>m 

20 ft*5> :©P^I-WLf: OCT irLtft^ OCT &Ukm£tiT^Z m 
#fF3Cifc3 N p. 364-367 *r#JB„)o - OftflffCfcmT^ <fc 5 ftfSffij&tfSfc § fcfcH 
ffl{b$tVTV^ftV^<OT*P^{^-<ftV^^ N - O^PJ £ ^ ^)Sf £ ^RfltCttfiAT© 
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■^—-f oct teffiv^btbsafcaRKittttafcwwir^Bp*,^— k*^:twf£*t,&v>£^ 

5 5MBr^fcS 0 t£oT, ^-V" — ~f OCT SrUfflfc-rs JE&V^*$6Htcfc>feoT 

-Haot, #$?f£80 M m RtJ«?B!l3ttSffll0mm £«!:boo N 1 mm/^T^3$$ 
-C»<»W©*&aSRrt&K:fc5. fiP*>, _blB»2©58M^«fctbtf, 1 am/#-C»< 

5!fc> ^^©^^H^*I^4.7xio- 2 Aira- 1 ^_bT*£.oHiM^;^^^^:iliI^52 

20 GHz^TORT^«[S3te38^B"efcoT N 12.4X10" 4 Mnf 1 £JlTO«[ScWHi|-t?B.O530 
^S{e:PS^UTflJffii--5C < b^ < fco-C, ^tt80nm &tfffl£fiBB2. 5nm £?ft# 
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Ifcl 3] 

3 79 -• 
AZ = — --- (2) 

W k 

^i9^o<DT% io mm <om^wm^m.^ ^t^\^^%(om^m^u gh z 



WO 2005/031320 PCT/JP2004/014302 

22 

im»»t5iim5o ztin, ±mm?><Dmw(Dmtfmwx»-hz>, tattoo 

5 m®.mUftS2 GHz ^T<^«Sft3§£=g#3rfiJffli-3 r. £ (c*@^-t-6 0 
[tl4] 

2cln2 1 
A/ 

izmfeft^mm$mMfc£<>xh®m£ftz> 0 w-tb. Nyquist o^s^itt^ 
mi 5] 



w<D5£(4)/^£>teig'J^Hl0 mm £#3fc&fc:te, 3Etc^r^PS^3. 1 X icrV nf 1 

, S.lXlO-Vm-^T^^MPSfctB^-r^o 

^<D^(4)^b^a0^ffl2.5 mm «r#-5^:^^«, M«^P«^12.4X 

20 ±ie^#ot. fcWL®vm±mmt h *&T^7F-rm<o-Y'ftn<-rz>zbfcj:<> 
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"C, $J5tf£ffll0mm ^iftlOO, 1 mm/fJ>(D^X-W}<Um^W}^M^80ixia X 

mm t m mjrr<D^ (5) xm £ tv5„ 



mi 7] 



_hiam2(D^Bj©^s#, 530 /zs &T<Dmmmmx$i&&m&m£-® 
te\,^b&$rfr% 0 ^mt, ±i2B3o^o«^#, 53o^ s ot<«p^ mmx 
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i|!l75H.7X10- z ^m- 1 £Jl_hJ.omtt3t^Jl»'t'I^13 GHz ^T©"^Jfoft#38£$ie 

, ^»IB80 md XtflBlJ&ffiffllO mm £5S4£ Loo, 1 mm/^jg^ "Cifj < tttfofe 

BT3Bfe*3feJJS&3g*«r, ««to^gEt6H©i|iB*S4.7xio- B MBf 1 ^±J.ott} 
*t3teO«»J!blB*S52 GHz ^TO-BT^^IS^S-efcoT, 12. 4X10"Vni- 1 ^T 

■r5"Br*»*3tel8&36«, K:Rj£i-«r. ttiot, ^tg80 M m Xr^jWfettH 
10 2.5 mm Sr?iSi£ Loo % 4 im/&<Dm&T*m<Pffl<Dffl&& Z> 0 

ott. »W»^*o«fe3te«rB8WU CCD ^M^ttTffiv^^tlcio-c 

• Wfetim ' &fflr<D&m&8£t±* W^ftTMO/tm • 100 mm J^_b • 3 mm/s ^ 
TT-fc^o LWfSf^ -^Ve*L20 m m £OF • 1000 mm £k± • 9 mm/s UTX' 
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( a ) fWSi^l mm/s £XT<DWr& 
iWM^l mm/s »T<0»^O|ft«[|H)IH, fllftgbig. RTJ«tt»[§I 
«9 #fcl$flijom^;biirtt£*T©iI 9 -Cfc3„ 
5^1 





3. 1 xlO^/un^UTF 
13GHzUlT 


3. 1 x10- 5 //m _1 J2JLT 
1.3GHzUlT 


3. 1 x10- 6 )tim- 1 UlT 
130MHz UlT 


4. 7 x 10- 2 u m-JJSU: 


530 u sUlT 


53.0#sUlT 


5. 30 u SUIT 


9.5x10- 2 ^m- 1 J^l± 


133/usUlT 


13.3#sUTF 


1. 33 u sUlT 


I.QxIOrijum^ELh 


33. 1 juslsTF 


3. 31#sUTF 


0. 331 # sULT 



ttftmm£jqttgtfB<atiu 3. ixktw^t^is gh z utf, 3. ixio- 5 

10 ix m-^T £ 1. 3 GHz UTF, 3. 1 X 10"V nf'UAT <t 130 MHz U*TO, ^tb^tUBUfettBS 
, 10 mm U*-hs 100 mm U*_L % 1000 mm U±fcttJfo-f% 0 TX&t&tkHtofc 
4.7X10- 2 Mm- l ^_h, ^SXlO-^nfMsU^ 1. 9 X 10" 1 p. m-^Jbfi, ^S?t6 % 80/zmUA 
T. 40/im^T, 20jLtmU4T^^-t-5c 

r^T% ?B!)^«Sffl*Sl00 mm SkJUz.tt&'tZm&KL^ ©l^ffltfS+^KUSV^ 
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(b) ran/s £TF©i&£- 

.(c) mmmm mm/s ^t©^- 
( d ) ixfcw*3fe«ri«iwaot?^E vmmwz%£i-%m& 

fe&-f2>fflfej&<D%t;$: n (Mfcfrf* n=10, 50, 100, 200, 400, 800) £Lh£-T 
10 34§-&fCte (a) (c) K:^Ufcifc*ct» tJ tfjfcnfrlWSr n ^l^T^-f-tt^ 

V\ 

o jfe^ft^UTf*. lO^-h^St* L< s J£iCtt50/feUt±, 100,&£U: N 200^C 

20 mm/s &>±Rxmfflm9£& 4 mm/s £U:<0:»^te*fofc-C£ 3* 

ft&x fe^-t ZMMM&Wli&n (flfl*.^ n=10 N 50, 100, 200, 400, 800) $X 
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(=) _hiB oct m(Dfs&$L&yt&±mn*. ±b (») x& m kub*^ r 

«c»©'Brac»Ho«j rj^^^gj ^^rbinc<_hia (n) x« (^) tdfB«fe<D r 

v\ 

#V>f*, ±15 OCT ffl©flraE«g3fe«^«tt, -bIB (n) Xtt (^) UlfBifetf) 
10 rafc*©pr£lKH<&«j tr^-SMf^BSft*^*:, -hfB (n) Xte (^) l-IB 

(4) ^4CD^PJ 

i5 ±mmmxfm2<Dmwi^ &>r<Dm^hm$i.i-z>zt&x+%z 0 bp*,, urif 

x«Sfefe»c# fens W*3fe©atfto*^ fem<o*IR^aOfi»*K: «t o TSIt $ 



WO 2005/031320 PCT/JP2004/014302 

28 

%(Dmmimm$mktmh?£i$k< u j.o, &fgm&mm\ mm/ s xmistcmmw. 
% <Dim % $zmm mxm <om. x$k u xm <b ti % b#itot <d mm 
5 x&mzmmmz® <o m^m^^m-r^^m^^mmxh^o 
(5) m5<Dwn 

io mi<Dytm*mfeMmzmM-i-z>^&t . mMnm^x^xRmyL^^mi 

x&mmm b tiz> \^ti%<D^(Dm^b%\(D%mmmnm^ & ^ xkm £ 
^t^tmt^^m^^<Dm^mm\,x^-r^^t, z^-tz oct m 
15 wsDBi^fe&ytmt vx&mistiz-zimtii&ftmtkmwx&^x,. ^mm^soum 
&Tiz?£&£?iz&m<DT>i : mmm<Dm : £fc< mfe^mftio mm u±-iz.t£& & ? 
icmMyt<DmfemMRxFmm*m%m< u ^mm^mmi mm/ s -e^ufc 

mmmmxm.w^m^m^ v> m^mtt&&^z^®:&ft&±mmx& 

20 5„ 

hZ>„ *fc, $J^ffl<£>J: <9#?£ LV^Bte N 100 mm £A_bXm000 mm U±X&> 
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5o HlC ^tfe^l^i-^^O^^^UV^H^, 3 mm/s |^TXii9 mm/s £A 
T"C*6o jfe^i" 3 n (#li;tM n=10, 50, 100, 200, 400, 

800) $X±t1-Z>m&K^ » !) fiffi^ n ^©l^TCtlltf 

||5C9^PJ^*5V^T, #fi?tgO£ <9&£ LWitfi. 40 // m J^J^K (3:20 m m J^JiT* 
5 &5 0 *fc, S'J^tSfflOJ; <0f$l£ LV^Bte, 5 mm ^_b^fe6„ Hicl, &M1fe$: 
&irZ>T&l£<D£ <Qm-% LV^Hte, 2 mm/s ^Tt?fo5 0 l£7c, 

n (Mx.ll n=10, 50, 100, 200, 400, 800) U± t ~1r^^\Z.^ i&MJ 

(6) m6<D^m 

%m 1 <D%imtm 2 <D^tm^m-t^mt^ m 1 (D%m^m^m^mm^-^ 
wmn^m^m^vxm^ir^m.t^ *^-rz> oct igg<OBi««^ 

«C£>"5T^tSffl£>i|>I&/£< U ffl'J^ffl^ 2.5 mm .£Uik:&5<fc ? ^fcti&bfc<^$t 
^"l"S^«i6:^l^^^< U #fl?fg£5S^ 4 mm/s -eB&bfc|g 1 (DiM^m 

(7) M7(D^m 
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ft 7 <D&W<V ft 4 7I;Mft 6 c^PJ^&^T, ±Ml 

»cBBi-5«*K:*<3v^T, WS»*<o»fJHfeSr**i-S#a«:^-t-« OCT 

(8) ftsrcSSW 

ft 8 <D»W©-Brae»ft3te3S&36«M:, ft 1 7!;Mft 7 ©SSEfci^T. _hi£<W 

^lt$5iil7^y (fft) <z>^«fe*s«is:^n"r*5 9, mWt<Dm^t>-& 

frbteZ 7*~ ? <D FFT \Z. i o X % FD-0CT 3*3t^T? # 5 „ 

(9) ft9<&3BBH 

is. ft 9 ©»w©-Hr*jft*3te*ife$5«f4, ft 1 75Mft s <r>%mz.^x, mm^m 
ft-rz>~k&!$&xhz> 0 z<D&wkz£tift s amate#w«fcfc3;/t«>> rate 
j&mx%5o 

20 (10) ftl0<D3§BJ 

ftl0O»M©RrSBife*3te|S^«ilf4 % ftl75Sft9©»8JlK::J8V^ _bi£<£>Bj^& 
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(id miKD&w 

m^tbbftZ>mW*UX%&\,X^Z> a -Sl^SttlOO nm (Ak=0.261 M 

io (12) mu^m 

15 L-CV>^ 0 IP*,, "51^1*3:100 nm ( A k =0. 261 p, m -1 ) ^ic^^#x.B# 

(13) miz<Dmw 

m 13 ^nm^ m i t^m^ 12 <^^bjo oct m^m^^tm^mm^tftmt 

20 LTffiVN^r 0CT=gE«-efc3 o 

(14) %u<Dmw 
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Sl3e*t*<Ol»$^Ui*tbT#3&fS#ai:, 0CT|6itt?*>So rood 

10 (is) ni5<D$£m 

■Hra5jft**38^S«©ttlA3fcSr* l 2 S^Ite, ft 1 

ft i 2 ©3tej»«r^«i-s#a:i:s &m-rz> s £mz£ox&m£tiizm 

o-c^m^i-#^ttstii^^^3iSo^^bm i <D%mtmfettm^&^xu. 

SrftS OCT %m.X1hZ> 0 

z.z.x\ pr*jft*3te*fe»«©m**sr» i <^a^ft 2 o^^^fJ-rs^ 
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(16) |&16<£>38§J3 

$ i6 oigBjm, s& 14 xfifg 15 <Dmm(D oct ggKi^-c, i^ojg i (Dim. 

(17) &170>3&gJ§ 

n 17 ©sssim, _h^cD#^-rs^^^ $ 14 xtzm i6 ©ssim© oct sietc*5 

10 T-fc5^£:£#^£-r5 0CT^MT-ifc5o 

(18) mi8<D^0^ 

K5 18 tf>3£BJ{2, m 14 17 <DmM<D OCT g«fc:*3Vvt, HifcoiUrJg^£« 

Sr«p»i:i-S 0CT§g»"T?jfc3„ 
15 (19) S&19<Z>38I3H 

f& 19 <D%Wte, m 1 3 (Dffifrfr 1 o<&^tf>ltf£ifc£3te#&3£«£ % -BT 
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'&%:<D OCT ■^jB^btLTi^-^-f^y ^a»=P#*K»^ y^y^ V^M^H-^ 
Srf^$*5ritJ;oT, OCT $6*SrltaT?ffc 3 0 
(2 0) 

H 20 <D3§Bj§te, B 1 3 (Dffitlfr 1 O0»M©Br*jftft^^3g«i % W 

«r^r-T5ii:4*«i:i-<5 0CTaHlt?*>S. 

«b» #o Oct m -*im$L&%im£}&w:RTfim<D oct 
(21) m2i<Dmm 

m&Ltc.wkm$:m&:-tz>tztb<D^ m 21 ^wtc^s®© oct m*sm&&%&*E 

20 ifcS#0.9~5.0/imGQfSffl|*IT\ U36>t«E**Sp»a«H:«J «? #X.«Tt&& 
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(2 2) &22©3803 

$g : 22 (Dmm^z>m<D oct m-^mm^m±mm^ prsE«*3te»&^«©« 

0. 9—5. 0Mm<D^HrtT% nT3£$&ffl 4. 7X10"V m'^-h-i-Ofctl 

lt3feO««[«fc«*S 13 GHz OT-efcot, 3. IX 10-* At m- 1 WTO&S(cWRS5.0 530 
5 ax s^T©^W^T*^^|^^(C^t)#X.-Bri6^^^i-5 s 

H21 ©3SWfc*5V^T, 1&m(D'*I&&ffl<Dm& 4. 7X 1 O^Ai m-^JiT'fct), fctitt 
3fcO«««k«^ 13 GHz OTT'fc 9 % ft«MBS*3.1Xl(r*iim- 1 «T"ea>D, 530 
a* s I^T©^p|BlWPBiT?S[«cSrp&g!^tc§j 0 5 £ £ 

(23) M23(DmW 

io S£23O3&91te«5#©0CT^ara: N ftgguas, # 2 1 X«^22 ©»W©"sr*«* 

3fe^^*T-fe§ % i"fr:b*>, Jg 21 22 <D3§I?J§<£>#<D OCT ffl«rSafeS}fc38 

(2 4) m2A(omm 

15 jtHiittTfcot, #©«3te«H4«rjW5^««r3rr5, M23 (D&m 

(25) 0 25 (D^gPft 

5 SI£ftfl&*NM£ , *K JRWt $ ttT^M U&ffiM** «r.*WH- a 
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5 ( 2 6 ) m 26 <omw 

m 26 <Dmmzmz>m<D oct mm*s % 24 25 (Dmrnw^rtifr^^^x^ 

10 m ^mm^xmm^fhtcm^%t^m^x^m^tit^mitt 

b^±^t^(o^mmR^m^mx^m^tLtc^(D^mKm^x, -m<d 

(2.7) H 27 <7)!§BJ! 

\,tz.m?r%*ffi j m-z>m b , m^^M^we.xm^^t^m^% b 
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fc&ftZ^bfc£QM<Dm&*jktb%h<DX*hZZb&mqkbirZ> 0 

(28) B 28 (D^W 

m 28 <D^m^m^m(D oct mm^. m 26 xitm 27 (D^m^^^x. m&mm 

(29) ^29 O^PJ 

3? 29 ©saints <5#© oct mm*, m 28 ob^^^Ts 
(3 0) mzovmm 

m 30 ©5S5g^S#© 0CT=g«te, gg 29 (D^PJ(C^VNT, ^#$fJ^l^^ N 
(31) H31 



WO 2005/031320 PCT/JP2004/014302 

38 

% 31 ©3§wfc:«5#tf> oct mnn. m 23 30 (Dmww^-? m^&^t. 

So 

(3 2) ^32O^0J 

w-rz kmc a«E^«jft*^*^«*^»^**^*<oift*««5Rtj^«[^ 

(33) II 33 
(3 4) 
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(3 5) &S35<D&W 

tft35 <D$£WfcmZ>M<D OCT mm*. ^33Xtt^S34©38^^d3V^, 

• (36) Sf§ 36 

5 H 36 ©jfcWKiflSS*© ocT^Bfi, H 33 a>b£f 35 (D^c^i^^c&v^ 

(3 7) fH37 ©SSW 
ft 37 ©3&8J3fc^5#© OCT ^gte, ft 36 ©|SK^*5V^, M# • 

(3 8) ft38©3&gH 

(39) m 39 <D^p^ 

20 ft 39 OCT SStt, 3te«>«tlS:S:Pif^^ «9 #*_ "Tflgft pT3Eift«3te 
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(4 0 ) H40(D^P^ 

*mf&-rz>m.m.<DMffim@L% oct (aot^t^^T^y^Msr^^ 

10 «c» ^^s®^#s#3t^i^^fJi^^S'jfe-ra^g 
(4 1) %u<Dmw 

(4 2) JM2co$§0J 
fg42 ©^Ji^ft^ h^^:7^pT'«*^£^ete> 3141 OpT^feg 

20 (4 3) ^43 <D$&&. 
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(4 4) mte<DmM 
(4 5) ^45(omm 

(4 6) ^46(D^BJ 

$ 46 (omwvyt^m y^y^y^ m^fc&ytm&Mmn, m 41 75Mm 45 <z> 

(4 7) |j|47cDfPJ 
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5 &z>^k*wmt-tz> 0 

(4 8) ^48 O^PJ 
m 48 (D^BJ OftT^ h ■=& ^ 7 7 ^ igSttx H 47 03§PJ O^T $ b^^77^ 

10 (4 9) ^A9(D^m 

m 49 cd3§0J! # h ^ ^ ^ ^ ^ mm*, m 47 x «m 48 vym <D%=?m v * 
15 (50) mso&mm 
(51) m5i<Dmm 

20 l5lWJO^h^^77^if{j: N m4175Mm46 0^PjO^T^O 
(5 2) SH52 O^PJ 
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m 52 <D&w<D?tt=r& y*<?77j mmts m 47 ibmm 50 (omm^-rti^cD 

(53) n 53 <Dmw 

(54) m54<Dmm 

(5 5) fg55 ©38^ 

$ 55 <Dmw<Dit=f-m h^y^yj mwi*. m 47 jbmm 50 ©ssw w-r 

(5 6) & 56 ©3893 

$g 56 ©*W©3t^F*h*^97-f«f|«: % 0 55 ©»SOJtfg»F*^77-f 
(5 7) m57<DBPJ 
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m 57 (D^M^yt^mh^^y^mm^ % 56 (Drnm^yt^mv^^^-y^ 

(58) H 58 <£>3§0J! 

m 58 ^W^^^h^e^^^^^W*. H 56 ^W3fef#b ; &^7 7^ 

(59) m 59 <£>3PJ 

m 59 «(0^f : f/77^1ifi, f& 55 7511 58 OV^^CO^O 
> (6 0) H 60 <2>3§PJ 

0 
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iitSi £fc:J: t). t&fe© OCT Tttffl«|-C*>oytf&JihffiSI*^lfB^^»fJi«. 

t^oT. ro»wf±, «^pt^i-^s-r5fruvN oct mwiRxfizoytm* 

$&WVtzh<0-VlbZ> bffl&ffc, Z.<DmW ^UT^Jihffilt^^frlfP 

«b » #<d oct m^m&&%&&&WBLT*-m<D oct 
20 ^tasts ^3fem%ffiv>TocT^j^-5rig^-rs^» s ^^^o> £ ®j 
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v) s .^^j; 5 ?fcj|tmgME©iiiSo*o oct mux H> J; 9 jEfllfc^Bffci 

^fc, S£5fc^ OCT «9 ^^V^'J^S^^mUfc: OCT E. b\c£ 

w <Dmn w^^^^^^t^iirfc^^ * ^ ? t % ofdr-oct. ^ 
> S'fc^^^^fflv^s^^^io'rifc^cufc^^^ h/^iic^Jt^ju-cocT 

Ull (A) J± % £<0389§£> OCT ^<Z3Pr3ES£«3tel6^1S^*5V>-C, tt^fti^m 
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g|7r4 N 0CDR-0CT Ofiii^IEa'C^So 
g|8t*, 0CDR-0CT^S<D«j&[2i£>5o 

B39tt, 0CDR-0CT SifllKl*5V^#fe*l/5T i SI^"'^*-^(= I t — ^ h ^PSNftJg) *• 
10 UllOfi, FD-OCTS«©flt^S"Cfc*o 

miifi, fd-oct ^Sfc*3v^-c#btu5^ y (srottft^tWBHft) 

^l2fl N ftoftBSSrSMWU&VN FD-OCT S*9*/*ia-C*> 5 0 
Hl3tt> 3tetf>3fc8&Sr##JLftV^ FD-OCT H:^3V>T«3teSO^Srfi l 5^11©«fifc0"e 
15 fc& 0 

mute, #3PJ3fc:#5#ooCT^@<D||;fe^fi (S5t3fi^te:J;oTA#*tft^i 
12 15 « N m 14 <o-?u— zf<o^k%m^Wra^ a 
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m 22 « N oct mm(Dm<Dmmmm<Dyti—f(Dmmmmmx 

m23«, *%sw^mz>M(D oct mmcD-mm&M m<Dm%m^mm-r^>m^ 
<D—m) <Dummf&mx*foz> 0 

10 ®24«:, &#LfcA<^7^#^FD-0CTH^-?&5 o 

m 26 *mw<Dm 6 (ommmm^m^ oct ^g^^ni^feSo 

So 

15 0 28 tt, OCT ^tt^^i: bTfflV>§pI^*7fe^^gom^«^?r^-r0 

HI 30 te s ^-T ^^^*ffiVNT#btL/c OCT it ^—finj^^i-E!-efc<5 0 
20 HUlte. ^^^T^^fflV^c^^OCTff^-O^m^-rElT'feao 
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11133^ *mw<Dx4 vj-%wk c*i : m$z-B:3tmtkmm) Km^xm*<D»im®: 
xhz> B 

xh& 0 

10 Ei35^ %^<D&f&%m,<Dmmmm*7F-rmxtbz> a 

m 36(a) -^^M^^VNfc oct mm<Dm^-rm, (w \-im^^ts:m^> 
xm^m(D^tm^m^tc oct mm<DM%7FirmxhZ) 0 

H137« X »c7)^^^VNfcm^0CT{B-i-§S^ (f^ Kn-y©M) 
15 0 38^ h^Jtm%7jk1rmxfoZ> 0 

H39te, ^«J^^^V^fc^(D^^^^l < fc§ 0CT«^-^|&^ & 

7H-tmxhz> 0 

20 <(a» w^s^^g^t/ oct mm 
<%\<D'mmmm> 

03^#^LT, OCT mm.<D—m*mjtfr Z> * Hl3^-r OCT ^ 
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£*V0^ 0 W^*^^S31(OrI^^H«1533. 17-1574.14 nm (^ A = 
1.07X10- 1 M m- 1 ), X*<? hJV<Dm^.^mm(MAz J^TT'fc5 0 TfeS^fcfcl^s/ 
-?mtCQ l M s "CfctK 400^O^$rfr5o ^oT, 1*^ ^ fc 9 <D^mm 
«2.67X10" 4 Mm "Cfc^o ^^^l MS /step IMOO^ifcGD^S&fT 2 <DT\ A 
ir^ (^$*^©^toV^t(D*4) OffSlJB#Pflfi0.4 ras T% 50<D A 

&.(2)frt>&&)ftMm$:?k#)Z)b, AZ = 36/im kfj:Z> 0 JSJFf^l. 36<D£ 

fc3„ fc£;t£#^|Wl nun/g -e^Kjbfci LT^, B * ^ V^fCffcj^W] 
<SgHtta20/zm -eb/^&<, ^^H36 M ra ^Jt-</h$ V^(D-eWJ^^tg^^t: 

mm T'fe^o fc*3, JliW^ttH^flSSteiams m "CJfcS (5£(3)£#J$ 0 

)o 

TOtt«»«feSMl31*»6aJtStbfc*tt, MlO^7^732(Cj;9 90 : lOOfij^ 
•C2^***b«„ ii"X?^«$^fc3to-^ (^«m^90%) fi, ^2^)^7^733 

fcJ:oT70:30otd^-e!EK:25MW$tLS 0 ^lt, iiT?^«*ixfc3t©-*' ( 

S'J^ft : ^fiJ#J^70%) fi^^^/W^^t 34^ J: oT MJ^^T'fe 
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732, 33, 38te, Xfo&Mi'£r%sfc£.<>xmj&£ftX^Z>o m3<D$-7938<Dmtl1& 
m3<0#^738te&\ftm&&mz&<>XMj&£lriX^Z<D'V. mZCDjJZf? 38(752 

o^m^// 0l s.^/ 02 i^ Jett^ett^T^^^So mi^tbrv^^, ^3^^ 
^^38020^^ / sl Rt?/ B2 ©i^mt> *<d log ^m^i-5o ^ (7) <Dmn 

15 5* (7) <DM2<D&.^ Xfamg&$s<D<&ti£K&5h<DX'h5o 



fcLig^*V?\ il[^m3(7>>^ , 738^^5t>© : ##J#]^30%) I, ttt* 

20 5ft37^feOfg-i§-ft45tf>3£g N 22, «#^5fe46ift#3fe45<?3)tgS^ (W^y^ 
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*L&«, Log TV^&ilLT, *2©S6ttT^40HlJ»d*tbSo Jg2<D^»iT 
40tt, A*3feaME©^»Sr#jEi-5«9J|[S:fi l 5, tot, S&^HftT^:^© 
10 til^tt, &T©5£(8)-C*£;h,3 (Jg»3SW:«ieUfc.) 0 



[»1 9] 




(8) 
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^mi<Dmm<Dmmx^ ^y^y^^^m^n^m^x^^cDx, mmm. 

£#3 7t *6 Kite: B x*-r^fr>&mxhZ> 0 b£>U ^ft$J^jfU<, £fc$J^fc 
15 ^34, 77^f^y- y ^35$. I>*^S 5 7— 36^:^ bTf*:^|-37^^^tL 

m& if (-Pi h tiz h <DXi*f£ < , ^mmm^m< & 5 a^^smM ^- if 

20' (DBR l/-if) «:JBV^£i:t>-C#3o djLb^W^ ^flmtlfc^St 

^1/ if i: bt\ if^^/VK- ^ l^-xw ^#^St*M^#:u-if fcPftftb 
5 V- if ^frfS #rF^m3^|B^^pr^si/-if)„ Ztib<DU 
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mm) 

<75-efc5 0 5^(8)0 log O^O^Ste. (DW-Jifab cos ^^ib&oTV^o 

^^O^dl^^ft-^SL log Wrt^ioT, cos(2£.O^^i^tB^/ rf 

oUB^re&sr i^-f-o mtn d <r>-7—)}^m<o cos j&£r c (*), sinj&#r T (*) 
, »r«6*MI[i;(*)tt-t*i/-e*b£ilT^A(9) % (10), (11)^(12)0 0:5^^5 (It 



[1:2 0] 

7 c (*) = £cos(;t n x)cos(2Zfc n ) (9) 

W = £sin(£ n *)cos(2ZA: n ) (10) 

r,(x)=i]i?(.x)+j?(x) - (ii) 

k„=k s +Ak-n (12) 



15 *,tt&&£S45BS0>&££r. «teg$*£r, A^f^Si-^^o^^ 

£1\ cos J&#i;(x)ltOVvr%;t5. 

»[^^e,ejLT©^(i3), (i4)*s^tt5. 

[t2l] 
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.J^ + e-^'+e^ + e'^] --- (13) 





^(9)Srtf»i-5IS, ^(13)^.^(14) &mm-t- Z> o ft*5, if«»rtt 
*>Sc Sf, ^(13)-ea = jcxit n , /? = 2£x*„ ^(9)WUtS. 5fc(13) }*4 

ffl 5 o - (O Hfc > r = (^ + 2L)xAJt t S # , jx(a + /3) = 

jx{x + 2L)xk n =j(* + 2Ir)x(Ar, +Ak-n) = j(x+2L)xk x + J(x + 2L)-Ak-n =j(x + 2L) 
xk,+jyn Jte5B8^3S:Sr^"t-So ft^-cos(x) = [exp(/x) + exp(-yx)]/2 COM#^?rffi 

10 btt^o 



It2 2] 
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m2 3] 



Y s (x) = ±sw 



. r(x + 2£).,.. 



sin |kz^) M ] 



(16) 



5 



^^t?^; (15)^.^(16) bb\c£XT<D&,(n), (18) (D^-air^ ^ttb« 
x = 2L 3*. x = -2L T?* # ^t^t^^Wtlj:^ £ ftlg £ * 5 „ 
lt2 4] 



sin |^) M J 

sin rfe^)^ M i 



(17) 



(18) 



sin 



7 — y ^mrnvmnm^ x=-2L<Dm%T*n^(i5)Rx$5£(i6)fr^(i7)<Dm* 

10 N x = 2£©i£^^(15)S.T>^(16) 75^^(18) <Z)3S^#SiJbT^(ll)fcftA-rtt 
lt2 5] 

. r(x-2L) 



sin[^A*j 



(19) 
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^^tl5o ^©WJgfc^R^HWtt^Jk^lo/jlOT?, FD-OCT HlJt 

5 iot^S (06), Nyquist ©j&Sfc: .taxrtU W3£rT«BI&H L m fr$kT<D&(2Q) 
[ft2 6] 

^2-M = 7T (20) 

2 

fipip. 



, Jt^jt-wwftctt, ^(7)R^(i8) £ *>> /,x/,©¥:fcflw>2fflro*>acL bfrftfr 

5 0 0CDR-0CT #Rg3tei:^*3te<0<fe*B^— Scbfe^-e^bttS 

15 #o-r N ro^pjici«toT#fe^t^=i t-i/y h^twft^tr*- ^ii£te> ocdr- 

=H3lft 5 £ O^BJ luio T# =F#^?^t± 0CDR-0CT <£ 0 
— $m<D FD-OCT ^^y^^^lJffl-rSOT*, at-l/^hfWtt 

20 ^»<DiS«AMcJt#!lL5 m^f^^J:o-Civ^#J^H§^#> tslifr& 



WO 2005/031320 



PCT/JP2004/014302 



58 



fit»tct/h^</iotU5 8 t£oT. fd-oct t^u-ck, r. 



5 rO^BJ!<^g<D#J$?fgt>:£(l9) £<0m?Z> o sm(x)tex = 0 (Di5l®Xtex 

X$5:UX%Z>(DX\ x = 2Liztetf%5%(i9)<Dim%NXh%^bfeWtbfrX3bZ> 0 ft 
o-c, ^T<D5£(22)^*{;iov^#fW^ ¥ffii|'MMP^5>^Az^^^ 0 ft**, 



(24)^#^tbS 0 



It2 7] 




(22) 



15 



[f2 8] 




—NAk = 1.89549 



It2 9] 



AZ = X = 



2x1.89549 3.79 



(25) 



NAk W k 
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io <m2(Dmm<o^m> 

&m2<Dmt&<DmtBite&if Z OCT Stt^*fifctt03£|*I^S>3„ ^tt, 3^2 
omfeW^tH^W:, BTX**3fe*^S«31(Z>^raEjft*«H*S, 1511.74—1588.26 
nm (Wk=2.0X10- 1 M m) T'fc<9, *-<^ h/KZ>JSiftSSfc#Ba^ 10MHz ^T"Cfe5o £ 
S3iS«x l^y^fc^ns/step *T?fctU 8000jfe8fe^>jfe3iESrfT5. t£oT, — 
15 * V ^ tc y> <D$L®MYt2. 5 X 10" 5 m m T? fe 3 0 

j£SE3£ft2ns/step T*8000&$fc£>3£2:<S:fT 5 0>"C* A *=*r-W («t£ ^ft^iC 
oV^<Dt£^) tf>tHft|R#|iQ«:16/iS T?, 800(7) A^^Ve B (A ^^r^r 

tJfcSo 5£(2)*>fef§Hft#fl?tBAz Sr^feS^, AZ = 19//mt^5 0 *Lk 

$I5£&B«\ ^KRS^«t 9 9 . 5fc(4) «fc 5 1^130 mm T'fc 
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K!J#/H-VXl9i: CCD leb&m^ZZLkfcX-zT, HP*>> HllO^j&^^T 

io oxmm&&nz>z b t>-e#3 0 z<dm&, ^^—T4^2m^fmx^^ 0 
<m3<Dmm<DMM> 

*M3<Dmifc<DM1&<D OCT mUXte, trAsy^VWrkis V > K y # 

£3te&&§£*©'3r&i&JMKfflWu 1511. 74~1588. 26 nm (Wk=2. 0 X 10" 1 M m) , 
* h/K^JiMMtkilO MHz J^T^i-a o M&T&gtfelX-T yzf%1t*) 25 ns/step 
"CfctK 80000jfefffeO*3SE«r^T 5 o fi£oT, 1XT v "^Hafc 0 <OSE**Btt2. 5X 10" 6 
/zmTr$><5 0 

20 jfe£3££25 ns/step T*80000^©t£S Srfr 5 © W"8WIHJ (A X^r-Y Z/<Dffl!} 

jtmm) fi2.oms ir/jjs. s:(2)d»e>#W4H?isiA2 sr*je>«^, Az=i9//m£& 

5o fc<t;i£#^IW9 mra/s X&®)^tibLXh, «*l*WHc««.©»< g&^« 
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18 Aim -T?Ua>#< f§H$#fi?1l£l9 Aim ^it,-</^$V^CDT'»]^^^^b^*feC^V^ 

o 

■§Ltts mj&tsmti. JfeftWIHK: J: *(4)*>fe^36»* ± 5 ^1300 mm T* 

5 3tlSH36Sl3O0 mm £JLfc < ^5<DT«^^x.Tt>#i*^ 7Hif 

is <m<omm(omm> 

5fE<D OCT TJffll^jh/Cl^, -*r<< *r)W $*fi ^ yvjy =c ^^ffSrJSV^ 

20 36««r!iffln?# S„ 

EH24-#BSUTr©mte©^ffi© OCT 3£ffK:o^-c8ii§fH-3. ®12}C*3V>T X 
OCT T*2fcStfbte$B£3g*31 ^Jt5 - 1 * < t^f^ 
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mso] 

I r + /, + 2jIXcos(2Lk n ) (26) 

s£ (7) irl^CBB^-efcO, »ft©lfiC«lEfife^ti:*,*:S (//+/, ) ^ff#^T*?| 
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iftflBfcfrfiiasflK i5f-A*tWl ^tf-A^^!; y*55©2o©«3fc£|R]K: 
10 t»*>5o 

M<^^#tt£^fc* fcBgttft £ «u dHfe <£>^T Sr^tr t»ffe5o 
20 ^37^bSltS^^mSL$tbfc3tett. ^K^otl^ iMUftfc — 
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(28)-e3t£*L5o 
1*3 1] 

5 /j. = I rX + I jX + 2V/ ri / ijL cos(2Lfe B ) (27) 

J = = + /, = + cos(2IJc„) (28) 

10 ^41<^MSt3iJ:o-C^jET'#5o 

, 2o<DM^r^^t!cSL^o/, 1 ^/„i:«^bv\ um^mxmmytwm$h 
is <(b» #<d oct ffl-Bne«t*3te»^«xtf»o oct 

#^^5tfeSL^J;63fcO©HX^«^ ^P«/V»-CttSE^632 nmT*60 cm" 1 , 
1053 nm-C15 cnf 1 "?*^ fc£FSC"Cf* 620 nm t? 280 cm -1 , 1053 nm T? 260 cm" 1 ^ 
*5Ct^at$ntV^. (#J£kf^lTOSfc5CDp. 593 4?#I&) o ifcSLi£<£3 

ft<P®i|X^&£rMd>£*3fcfcK:k£, ^jfcg^jftSJffijTffcS,, HI 19 M n^-^A- 
20 jC^TK^JfeKilZ^^fti^^^^i-o EI 19 tt, ^^ftllOlXlfiJcwSfl 
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2pT% 5 mm CQ^^ /Vff£3tii! UT, t^St^^" 5 !^ t f 5 fc#>^f3u 

(D?y-7itffl$&}5fa\'Z- ioo~50#<d 1 fcURgi&Sj&SSasfcSo i<DJ:9t, #<d|& 

OCTfcLtt, 0CDRfe N FD&U OFDR&tfS&biiVCl^o ftO#^tf>j$tt§£S^ £ 
#:<ft^ ■fefe/O* £> P5#/5> OFDR fett OCDR fefclfcb^ 100 fe 1000 ffiH&S** 

15 ocdr ifc&T* fd b/HBoj4:v^=« fc — I'^SftK&JflV^J&S* 
0FDRSfc"Cf4 N if coi 5 ^^^^ h/^iv^ttoi^il^t-i/y^^ 

20 #RS) o 
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sterna^ mMytcDm&mMfc 13 GHz^r^wtu^&ib-ftv^ n^c, ocm 

<7)m^^'^V^/6S^C^feV^gEg|^ 10 mra^± ( JtffilJ 5 mm gJUi) T'fcSfc&lCte, $t 
£-£-Ct>£^U ^25(b)tc^-f-«t5tc, fcg:£$T}l§fc£i£T^ J^U 13 25(c) 

15 ^.(D^^-r^x^^-rtiti^w -his r^jf^(D^*j sgrwfc^ 
^mmM^~^x-^^<Dm^(om^xh<>xhmm^mtfj:?>o 

ft*3 % ±iB8g^&?T5ft<Oi£^fti&fc Uttt, 1.2-5.0 Mm-efe5t. 5S3te# 
20 TO^¥t5rt#lCA¥tl?.©«L< , #lzi, 1.3~1.6 /im (<£ 9 <£ 
1.35— 1.6 jum, £ 1.4— 1.6 //m N *t> J: < f± 1. 5— 1. 6 /zm) -efc<5 
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X.tll-£ s ^Sm^tftm±^<Dpim^.S:^^. 1.2— 5.0Mm£*|*|-T?1.3— 1.6 ju 
m«fc*) tiJkV^£:£f*b< % 1.3—1.6 »viU\HX~ 1. 35—1.6 /xm J: <9 

i: (£9 1.35— 1.6 juni^-ei.4~1.6/inij;n£<, 

1.6MmglrtT*l. 5— 1. 6MmJ: <9J£< , tt>i<(j:1.5M.6/tm£lrt) 
5 ^UV\ 

#^5tf*. — #*mij^-?-^sCx ^(Dftm^m^m, zib^fimizmmtf 

fc«>, jfcSfgiifc^iiJ UT#ft^ift{e:^T# 5 0FDR-0CT ^*iig-efe5o 

r *mmz.mzW[<D oct ffl^r^*^^«jttj?ito oct mm<Dmm 
mm m<viMyt¥ftik%:®\7£-fz > M'&<D-m) *m 23 ^m^xmm-r^ 0 H23 
20 r± % #<z>ocTSia©«iB&«^ia-t?fc5o 



WO 2005/031320 PCT/JP2004/0 14302 

69 

II 23 KTjk-T^ 5 Tq-gg«*3fe&£#4fc^fcSW&ifc£ft$8&$g1& ion frb 

5 if— J^^y 5/^ 1201 fcioTW^^i:#fiS3t»^dS^iPJ$ixSo 
ls$|SBteB&e>3fc (SOSgft) tt, 1202 m J:oTnflS3te^*tLx ^ttSr^-r 

5 ^©jBO^flBJt^a^^S^n— ^ 1030 £oibT N # 1100 U: Wit* 

1030 (CioTtfebtl, $£Sigl202 triioTtf— A^y 1201 fclMSo 

-i^^y 1201 t±s ^^©^frJt-fSo HJcSL^ri. «^©«@*rottK 

io tf— j^^y ^ 1201 x^m^nmm%m^x^tz% (&myt) it, m^mir 

1203 t tii&m 1204 &i§ <0 % &M 5 7 —1205 "O^lt * *u #flS3teKfcR * *K if 
— A^yy* 1201 KlAttU ff#^^-a-&*tu6o 1203 (D^^f*, 

«#M^lfc^ft3it-'fe5«fc5tJ:«»3£$tt5o feStR 1204 t* N if— .k^y 
1201 fclMSft^RffiftfcftS &5fc®Lfe£tlZ>o 
15 iB^It^T-fe^^f-A^^y 1206 W\ If-A^^y y# 1201 a> 

h<D%*imm%fo&kmM%i&ftte.ftm'*Zo Tksmft&ftt&yt&mm 1207 

fflfeWfcSHi*., «*«M43M)eW3fts, *nfc«ft*3te»£#« CBT*«ft3fe*^K 
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a ion) Litytnmytjyfa t mm% t i^m-r^ 

m^Wt (tf-A^^y y$ 1201) ±5>fiJ#^ (lf-A^y 1201) 
#J$ttfc?ai^SrP^O# 1100 KlflMH-S«l3fe3fcflB*t^« (7*0—^ 1030) 
# 1100 fcJ»»*tLTRWbfc«#3t*»IEr*«*3fciliaL^a &xi*--f 1030) 

^7°y^^l20l) T^flJ$tLfc#^^;^^^-r§^#^ (If— A^^JJy^ 

1201) £ N ^tt^g! (if-A^^y 1201) ■e^«$ttfc3fe«:2«JlJi©«3t*' 
ift^fc^IIH-S«3te^lli#« OfBfefc^A^y 1206) -tefttr-A;* 
7°y y* 1206T*^$^fcig3t^l^^m^S5fe^^(;:S^v^, #noooig 

*38UI3tJ:fl*5#© OCT giB&tm© OCT igaoHW^ «fc 
oTAfl:^t^i^©-{aj) &EI14, 15 fc3£^5V>-CB&9ii-5 0 m 14 fi % # 
O0CT^g-^fc^ii#^^g^W«^cI21, H|15fi N EI 14 0?7*a— ^tEBS- 

$*«"^ae««3te*^a-e*>«-Hr«tt*3te*^e« ion ©stunt nwt N 

#§>J (#I£fi90 : 10) ^5#fat^&#*Ssa>e>fc5Jfc io*^5 1012 ©ft^AP 

20 IS 1 ©#7"? 1012<D-^M (^fJf'J'^ 90%{|U) ©ft^ffiPte, ft&-##J (0»J 
;tfc£70 : 30) i-S^^^»^*S^SPJ^I*-efe5»2<75*^7 1013© 
^AR(C3t^}C^^LTV^ 0 r©^2©^^7 1013 ©)fegAP^«. 
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M icoiizf'y 1013 (D—^m (ftprn^ io%w) (Dytmmm*. ^t^^j^ 

--ir^U—P 1015 0)feSAPfc*^^iLtV^o ^<Dm2(D%Zf7 1013 
5 O-fife^iJ 30%{|U) ©ftSlttinW:, Jt^-ftm 50 : 50) fS^r 

ggLTl^o JifB^TV ? 1015 te, _hffif£3 (DiJZf'y 1016 

1030 <Dmi$kmftWmVX^Z) 0 ^(D-?xi—-Z? 1030 fi, !U 15 ^ 5 ftlfSti: 
10 ftoTV^o 

El 15 tc^i-J: 5 1031 tt. i ^ 

%^m^^mw^^-t^>hm^ ^m^mm^x\^ 0 1031 ^ft^-te, 
^n>&*^-tz>Mmmfrbt£z> tmmmvt^^mir^^ 1032 ^m^m 

1031 icitivxmijfafcm sbmfe-e# 5 £ 5 ^uz^^^^-cv^,, w 

15 1032 (D^^fi, ■SI^fe^-rSTO^*^^?)^*^ 1033 tf%m&tlZ> t&i^ 

3fe7r^^ i034^lwi*i^/fei-J: 5{cbTgH^:^$tLTV^-5o :^7 7 ^^ 

1034 (Dmi^mn, jr7>Tj#^-y—*-=L. 1015 ^^t^g^u-cv^o 

1032 O&MyoJ^IlO— gB^te, AtfcJft^ 1032a ^J&^tvTV^o rtffi 

1032 ^F^^MU^ 1035 5&$lEfS!&;h/TV^ o rtf» 1032 (DftlfB 

20 <o%-yr^^ i034©3fejft^Rlt^ 7— 1035 fcolWfctt, m^M^ffi^i/^X^o 

#^m«r 1036 as@E^£*i/cv^ 0 1031 ©$te«Hw*wiHcHt % amassffl© 

ft& 5 7-1037 3&SEK^ttTV^5 0 r<D4g^^ 7—1037^ 1031 <0jte*8MRI 
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^■mm^^Hif^tit^^^^ h 1038 •JHfiSWSmrv^S. *HSi 
^ <0 H it tvT v n 5 0 

Jfe77^^ 1034^^/5^ AM bfcail^te* 3fc^5MW*t 1036 
5 livTOf-A^^^t, SW^ 7 — 1035 ^L-CrtfS 1032 OAffi*^ 
1032a ^fe^MW 1031 SrSifi LTfcBtt U * 1100 £*VCRtt (m^ftfrSL) b 

fcflr-f^fett, £0tfM$ 1031 Srjgifi ^Xfcffi 1032 ©Affl^t 1032a d^b^ 1032 
0>FWfc:;M*U Rlt^ 7—1035 1036 ^LT3fe77^^ 1034 

<D5fe^«>bfti&fcA9x ^-7°7^7J^— df-aW- * 1015 ^Attl-So &3b\ 

io m 15 *k 1039 ftn— y ^^-efes 0 

r©J:5**Sfi»^i8lJ:*5V^Tf4, Sit? 7—1035, 3te^3R<B*t 1036$sfc:.fc 0 
U 7°n— 7*1030, ^-7°7^^/^f— 1015 ^(C«t <9 PJ 

B 14 (c^i-J: 5 H3 ©^7°7 1016 <D— :£MRtm:£iai]<£}fci£l±l P te\ 3te 

is ^w^iM^r^ri-^m i ^«jt^7°ioi7 <D%$:AnKyt¥mz.mmvx\t^z 0 m 

1 £>^«JT >-7° 1017 <D Log tti^SBte, A7J £ftfc{f^&&©£ft&*&IEi&3*-rS 
2 0^«JT^7° 1018 © Log A^fcrn^ifti-^fcLTl^,, 

ftii^ mi^7J7°7 1012 <D«fcfrM (-£mm&io%m) (DftmmuttL, ytikm$s 

1019<D7tgAP{C^6*J{^j^UTV>§ 0 ^tH^1019(DttJ7J$P«s LogTV7° 
20 1020 (DA7J^»cm^^^^UTV^S„ Log T ^7° 1020 O Log WTJ^Pfts 2 <£> 
mhTi'zf 1018 <£> Log A#*Rfc:«^ftJK:S&il£L-CV^„ 



WO 2005/031320 PCT/JP2004/014302 

73 

m 2 (DMWiT >y 1018 omti^n, =*t — u>v=F&m$, -r&t^ 
sL!§^*^-a-^i-a m%-&&Wfftxm4mmm) mnmwmw. 1021 ©a^ 

mm 1021 wm^tp^, ^^m^^i-^^-^-^^y 1022 
5 (DAjjm^mM.m<imm^x^^ 0 ^(Dmw-mmmm 1021 A^^fc-hm^ 

S<5VNT^r»ft^^Bioil ^J®i-S^i:/i)S-^#§j:5^^oTv>§ 0 d 
Sfcjfcl O^IfeT^lorZ, m2(D^«jT>'^ B 1018, fftMffi^ 1019, Log T 

1020, ^ISfjjiJfPiig: 1021, m^mW: 1022 4£fc«fc (9 , ^mMMm^fe^mm 

10 &ki. r. <d x 0 f^mmmm\c^m(D oct gttfc5At«f^ffflt 

zf 1030 CD^cCi|iJ^AOPi^rt(c:lf AbT. H^^n-^ 1030 & Pli^rt 
(DB)ffe03f^W)^:^^ffiV^TfeS^:*^L N ^#$lJ«gl021 
Z^bfcX rT^S^^«ioii ^feg^)i:-r^^*^(7)S0M^^ 
15 (fcrsT^$Sffl : 1500-1550 nm, h/Wl$£iM>I : 10 MHz J£TF, T^jfeifc 

(A^-r^ifc) : 400) ^ =• Is? • ^-f b • y— X 1014 

a* b nmm <d yt & m^-r z> „ 
~&w.m.^:%&£mu ion ^b^bfc^^. muD*-?? 1012 -e-^-fj 

(90:10) £*b5„ f 1©*7°7 1012T*-^*iJ^tbfc— (90%{|lJ) <0}fcte, 
20 12 (D^^=7 1013 -eH5>f'J (70 : 30) £*L3 0 ifcfc, M 1 ^^=7 1012 
#J£^fc«7<!j (10%HI) Oft (*iIEft) te, ^W^1019^btL^ o 
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b$&L$"?T4UA^—*c=i.]s*-9 1015 Sr^UT^o—^ 1030 flD3fe7r^^ 
1034 1*1 SriifTU Btftfc bfc i5(C LT/n^ 1030 <D%$&mfr h tfJt*1-<5 ^tK 
£«9> #1100fclJ8l|*$;h,5 o 
5 ^(Db%, ^°o-^i030 « N nr$M4<SrW-t-5£*fcl, ^MW 1031 IdSstUTrtffi 
1032 &«#fafc»ft|§ME£*S::£#^#, Jb1Bffl£3tefc0H:TfcHBteasfflW$ 
^»J^3teSrPErtW g^]^-rs{4»^# 1100 izmM-tZ 

#U00K:fiStt£n-rSit («;*rt!fcfL) Lfc5fe (flHHfc) f* % ttefcbfc £ 5 ^ 
10 n — ^ 1030 IdSt* Alt U ^-7 P 7 i ^^7/H^— dr^lx— ^ ioi5?:^bT^3(D 
1016 fcmbtlZo 12 0^^7 1013 -e-^J^tb^cftb.^'li] (30% 

W) <Dtft mm%) fit, _b|BH3(D^^9 1016{^btLT±.|Bm^^^$tb 

•So 

JRS©*^ loi6T?^«$tLfc3fe«:, *io3S»rv^ioi7^e>tL5. SBi 

15 ©aattT^ioi7f±, Logm^f^m^oMSjT^iois^tts^^-^o s/u 

fflkmm 1019 tt % || 1 (DU-fy 1012 T*~##J£^c{iil2f{|l] (10%liJ) (D^fe (*f 
3E3t) Iri^ll^lcMUt, Log 1020 (dffi^-rSo ^ 0D Log T ^ 1020 

fit, Log t±l^{f-^^_b|2M 2 O^ffijT^ 1018 KmiJ-tZo ^2C0|HhT^7 P 
1018 fit, A#&£©MiE?ft££?To;/fc& % Z<Dfif m^^T^-n ?/*f*?#A<*gt 

20 ^i-m^i-So 

ttUfHflis&iK 1021 Kim^-rs. ?»jt:«ij^« 1021 A^n^s-hm^s 
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m^BU 1022 fc:*^ $ * 5 0 

r r. T5\ _L3£ Ufc «t 5 OCT tS*&JBV\fc#©WJ^*©— 095:121 24 ^ 
-To ^©jBOS-eWc, H114^*5Jt5> 5tetftai*1019 x Log Tlr? 1020, f 2©tft 

t^t 0 1018 &&mitr , i ©iiryy 1017 ^iiwit 1021 t£l£&&ffl> 

LTSKHttr^ 1017 <DitMmjj&w.mAt>-rz> x 5 k bfc 0 TO««3t»^ 

10 £§S 1011 fe-Slgpas 1530-1570 run, &£MFI#i 0 . 1 nm, &Jt£ftft&a3 

o.i nm/io iis&immmmmifrfcttiBBUtt^&m — ifytft&mm&m^ito 

&fflr\zn. fe#Llfc.:fc#«:JBV>fc 0 ^(D^M^M 24(P)^-T 0 H 24 Kl^T, 
(A) ~ (E) (i, (P) ^ LfcH (a) ~ (e) }Cf^o fc-tiX^tK^WfSO OCT SHfe"?*) 

6 0 (a) fc^i-j; 5 ^ mmmteyt^z&mx* 4 mm e^-c&s. ^ 

#J¥< % «E3 1 *t3&Sttoft «9 kttJL*."C\t^t£\t\ (C), (Dh (E)i:^^fT<^o 
T N ^p</vK<?DrtlH5^a 1 K^j;i9^ 0 ^ 19 ^^^l^J: *7t, (D). 

20 
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*H6«»c:A#fc<e5 0 ^JWA#« N ® 16 tc^l-J; 5 te:> # 1100 <z>^^,ixjf 

1101 a ^J&^-fK:, ai^^fC 1101 (DftU 1101 bte/hSfctr* h 
10 1102 t VXtef$£tbZ> 0 

mm^m 1100 <D^~r*>\>&. noi ^eoa^^oTK^-a-^A^-h^o ± 5 

m^flrte^fcv^s, _B£bfc J: 5 fcfcTy h 1102 IrttS^iAtot 1100 o^c 
^/VjtllOl P^F fc 30i®^J 1 |Bfc° :y }> 1102rt}cftA-r^)fcfe N J^CfcflSB* 

15 ^-"C% ^^JSfl^fc&l^Tte, # 1100 (D^-Tt/Vg 1101 Ojj&E&l&tzK^i 

o^i^^fc <o <D&&&<Dm&&Jk*bZ> r. £ tn «fc 9 % #JW£#^o# 1100 o# 

r OCT fe<Dt£frX^^fe&%*%Mh \^tz. FD fe^iEE Lfc FD-0CT B 
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5 ^fr^U *KEJWIRtc^3V^TW:, zk^m^A^^ftv^ v^ 5# noo 
SClloi ©jte^*t*tUT!ftiR*tb6r. £&<*^LT!&Jfc£;iT,.5£v^ t£5fe 

O FD-OCT glgT^IJJS SfrS r £ (Dtefr^tz. 1.2 urn Sk±<Difc&im$<oyt&i&m-r 
6wir}iJ:i9, # 1100 Oxf^/i,| noi <Daj#^<bzk#£ 5 <£> 

io #ft*o#J^bij^if noo <£JgM4 (tr y h 1102 oSftofiK^^oti) 

15 Hl7tt, ^J^*K:fe»tS3te!R4Rffi»OjW3£Wa©lttMB|-T?a)5o IS 17 Kite 
v^T, 4>'i>feSSrX £$6BBfcE©8!lJfe5te Ln fl*. #1100^^^ 

20 IE! 17 l^tJ;5(^ AJWUfcjW*3teLm03feW (Zi) ^ofcfeS-feBSr zl 
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£z2fc1-3. fc*3, JblBCfcSzl, z2^*5V^«, ftcat&cSU&ri^ b < . 3fe<©« 

X(om^t\.Xn (zi, -e*fei-fc, jiL«zi-es*t (&;frHfcSL) 
5 Lsl<03SU£ I (zl) (OCT &Mz2~Z&.tt m*mL) LfcflT-** 

U2 I (z2)£©Jfcfc\ Mfcifctf^T • hWifelO^J; 0 N TfB^iS 

(29) -e**r*-r. 

I (zl) / I (z2) =exp [2- ju. (zl, X) • Az] (29) 

10 "TSflr#*Lsl, Ls2OM#£#^6fc&<^fi-efcS 0 i^(29)^3E<5# % ^ 
'Cfjftft ^ ©W3fe3te Lm fc*3ttS'&ff zU z2 f|©^W#t/^ (zl, X) ft 

rrt, #1100 o^^/Hf 1101 <^mj^#i^7K^^<o¥'£fe^^^9 

^^;Lml, Lm2 SrfflV^TV^ 0 

BT^jfeS3te5S^e 1011 ?& s fc*8&"5rtB*8lJfe3te Lm OPl^ftlS 
(1500—1550 nm) '^H©t^ (1500~1525 nm) £| 2 ©ifcJH5*£ 
20 (1525~1550 run) 2o(^#]LT, HI 18 Kl7jH~«fc 2 # 1100 (DW-^fa 

i&ftgjfm) <D&Sl-*5tt^ ^ 1 ©JfeJHWfcoaOfeft Lml fc*H"5«-S* Lsl 
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W^twfcat). a«E*l»JlX««t©^*>6>^ # 1100 c7^^ /V« 1101 
^Sion ^^>^"STtfe^■5I^*^^5:v^^a'fe?> c l 3 «ft^l> *2---© 

10 jft*flW© : Mt*fC©»l3&3te Lml, Lm2---^- : etb^ffiMb-C, ^*bb#$J5£ft Lml, 

15 fll*. $ 1 ©8H^* Lml (D*fom& X 1 £ 1512. 5nmi:U f 2 ©SflJ^te Lm2 
©^^H *• 1537.5 nm^i-5i:, ^"^/V® 1101 J* 1, 

H2 0aa^5tLml, Lm2 fcl&V vCfSf£|wl ClK (3.8 cm' 1 ) &7F~f<DfcttVs 7&<D% 

ft a, 2) iH^v^l:^tJ;5t*5. 

C E (zl)£U -&fiznc*5ttS7K^#^fJ^ (*&) SrqaoCzDii-Si:, -tub 
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MrcoUl) ••C B0 (zl) + n B Ul) •C E (zl) = M (zl, (30) 
Mh2o<^2) -C^oCzD + MeC^ 2 ) •C e (z1) = m(z1, 12) (31) 

H20 (12)«, 4"C^ft^2(DB2 0Sfl^Lm2^7k^^l|R^^ /i,Ul>tt* 
5 fcft X l (D% 1 ©ifflfeite Lml p« A«iariMfe©3te!RJR4S^ M E ( 1 2) te, 

X 2 ©f! 2 ©S!|je3fe Lm2 <D^*f* ;VW&f&&<0%WM&%rZ%> 9 > k^te. 
HI 19 ©^^7^f>3ft*6^i:^T'%5o 

m (zl, -figzl iCjott^^'M^rll (D^ 1 <Z>«05fe3te Lml <Dft^ 

/z (zl, A. 2) te, fc« zl IC&tt 6 X 2 <£>H 2 ©S'J^ft Lm2 ©Mfc 

r © J; 5 K: LT-fSS zl i: ^WHirM zl A» b A z /x mtt) Ml ftfctirt* z2 

£ ODM^IfeV^^rt-^^^'Cfftft 1 1, 12 ©fg U 12 ©iffljtft Lml, Lm2 <©RtW 
ft («*«fea3fc) <D^m, irtet>h, ^ftLsl, Ls2 ©S&g^S^T, £1* 

^-eo^^Hx^^^tt-^f^fesc fcti*), a-SC 1101 ©a&jsfeflfefc* 
z.<Dt %, M&vtcX ?fcs «tJ*&i» noo ©^;></v« noi ©IwMfel'fc*? 

noi ©m^^7K^^©^ ; fc*©#J'^©^ :: i ! iJ^lll 20 ^^"Tc IH 20 J: 

5 ^<D^E^<om^tm^^sm gs$d &\?vhuo2(otmirz,mffitte 
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5o fc*3 % #1100^t°5/ Ml02O^® gP^SfcLfeWTtt* 7U« 

ic?^£*L5t:v h 1102 <6rtflfPfcBi««P© «t sftTk&^f&ftk-fzmmsmiA-f ■ 

Zk^omMKm® LT, Jt^bfci^^bT^^^/vgiioi <om&Mi>bikftk 

(D^Avw&aiftm&ik&zz tizzy, ±i2t: o 5/ h no2<D#^^^tf ? - : e 

frttfctt, m*-&, ^n-^l030(D^ 1031 K^f UTrtflf 1032 &JBjfrfafc:fM& 
®flE$-frT.S!lS3fc Lm 1100 0^®^?&oTit:^^«j$^:5 

1102 (DH&TClft (Slflcfitl) ^»fJi«iSr»Si^^-e# % try h 1102 <Dft&<D^m 

# noo (d^^^/i^k noi mtfy h 1102 tmi&zfo%m<omMm?fym 



<DM&te&^Th, ^p</i-«iioi i>*t>mmnj&&i>sm'f misX. ^-r^^m 

*fc, 1.2 /imi9^MV^S^S^Zl'J^^fflV^^^}cJ;^/#ll00^^ 
/wjC 1101 <DWSL&m£1t <Q <D7kftm*$:frZ> d i * < Mitf /UJC noi 
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E20(^bfcJ:5^> #1100 <Z)^^7</i-K 1101 om^^TK^i:^^ 
tefWt^'fc 9 o#^*<DfiJ^^*fc-f (c: N m 18 ufc J: o ft, ^-^SH^fe^ 
if -^<£>3£mca^^T# 1100 <D<&$k%:mMmz.7kfrZ> w ^ ic J; 9 N fij^ei^fc] 
^fT^^^^BT^T'fe^o dftf^ft^o^-gicte, -hi&bfcBx^-y 

>-£*roT, HfrJUgtfb Lfc^-* ^ci: ^^(cM^tbSo- 

ft^£r#5 ^ t &X*% -ft-, S/N ifc<Z>&#&[3 5 C t &M bv ^)fc^-f K© 

&&»ioii &$iy^3fe<z>ftMK:j^Tv^;L£a>bs ^asaMtafcj&tsii ion a> 

#teWfE£ft5 0 L^LfttfSfe, 3telcRWb«:J:5**ft«*«0«ftfiH«©8!l 
^Jfi^tififcfcV^-rW:, # 1100 fcJ:5S9^ Lm ©RlRas^E&Tfc •? 
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Lm2 ^m^^XM 1100 ©«N4«r*«>5»^^coV^■C^»M bfc^S N 0H*.fi. # 1100 05 

a^p? /ujj noi (Dmmm*i£$r$kf>V(Dm^-\z- zzmmyt Lm <0«ifc*#&m-c 

■^fc, ^^J6?^118t?tt^ 4 ft Arf-~- $ 1015- 5rf Ijffl LT-v 

m^^0^tf^||-t-S^i^j;«9, l2(D^/7 1013 i:l3©*^7 1016 

fcf, ^r>f*/H--^ a i/-^ l0l5^px^ T -K)^b^v^-^}c^ 

* 1015 (eft ;t-C, 0tf*.fc£ % HI 21 \Z-tMt& 5 
1025 Srlffit^ £t> 5„ 

15 ^fc, ^^Jg^n-T?^. ^-y^-r tj/h^— i/— ^ 1015 £/bv^ r. ^mj; 9, 

SlJfe3te©aifJlSrt i: fs^^AM^rt i *m—(D%-7 7 4 1034 -C^SJfeT* % 3 -f 
o-^i030 S:Sffli-SJ;5fcLfe36s, 0fl*.tf, t/r^ w-* 1015 

Sr^PfcUT, m 22 Klarf «fc 5 fc, F*3lSl032 ©rt«JjC-*<©3t7T'f^l034A, 
1034B SrM^JfclRttT, — Jj<D%7 1034A -T?$!)5£3fetf5tijtt£^|*) U ftl^O 

20 3t^T^^ 1034BT^f-^7tOAlt^^rt-rSJ; 5(Cbfc7 B Ct— ^ 1030 &j8JB-f-5 

t>RTf&-Cfc"5. 
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te&s' ZL<nk%s %^r^y< 1034A, 1034B(3\ sv^ft*li#;bT*Mci";ft/r % 

«c» §Lfc^mm^&um&®<D&rm®.*mfe-rzmw: 

5 (_hfEl&J® «C» ^IBSc^lS) 

ocdr-oct «ij^t^-±, #Jf,)fc^— £ N 5i^v-ett^-ro WM 

[»3 2] 

2f cl v (43) 

C 

[ft3 31 

e 4(^f) 2 ^) 2 ] . (44) 

5HH*IBjaE-flrt-«flr-S-F t (t)36*fe, ^#&jj*©ft-^(44)SrttHiLvt=x km 
(44) <D^*&J&M*#^Sr#«>S. 

7 czT—ri s «J iHttx 0CDR-0CT \Z.m^h^%U<D^^ WW^tfc/!> s > 
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707- &fcfcj3feS*:Hvh£ <-r3fc£>t^ ocdr-oct (DftMtemi&ZtmtfV^T 

OCDR-OCT 0-^J*3te«Sr»« fcfcfc^WFlfcilft 8 T?tt, 11 35 <fc 0 ft, 

S^iPi4£3R^fcJ?)fc^^^ffiVN5 OCDR-OCT fisT?W3»»t bHftV^J@T*fo5 0 

0*^i-SJ;5K:UfcjftT?^3te«4:W:*B3ii-5- w<£>mft#8I imk, 

(Dmm^—ftM&m^zm&bftAsio^frtbi*, m^xmfy&i?&z>%M(D& 
tfrnfLTx^? hMM^iz^tii^&^^mbm—^m(D^bmm^m^^ 

v-zftDmKb^smm-btkvte^o 
z<Dmt£%M&$m-tz>tL#>, i&m \^xz> oct mnx-i-z, ^5t» s ffiVNb 

OCDR-OCT ifcrCttfc < *S3IW#«SSdS|SK Ufc 0FDR-0CT fe£51*R U 
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rcrOFDR-OCTfeJCOV^T, 4> bf¥ U < REi"*. 0FDR-0CT «fet?f±, IWKL— 

El 36 (b) t£ % 0FDR-0CT fe©«Ej&ia HI 36 (a) fC^-f" 0CDR-0CT £fe £ ^ 

tt % 0 36(a) ^tt3te«* s Jfi:#^3fcaS 2005 T?$>5<OtJl^b % HI 36(b) fttjgS^"! 
^&@&T^^Oft^l31T*&t^ E36(a)T?fri#JBU7— 2008 «r5t$ 

20 v-C»avt-<Bfcl*frU ®36(b)T?tt#RS^7— 2008 f4@fe§tb-CV>5 o 

ID 36(b) ^^V^T^M^iSW k x <£> tmS'J^nS 1 O^^lt® 2003 ^bOflf 
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[1:34] 

p 'iW=I„ [r r 2 + r s 2 +2/777 cos (2k.%)] (45) 



5 OT(<7>*fc>&!K #C5Ucfr5 0 
[t3 5] 

PI(^) = 2 /777 I o cos (2k.%) (46) 

10 [1:36] 

P i= 2V¥77lJcos(2k i %')d%' (47) 



15 [»3 7] 

R(X) 2 = [|jP i cos(2k i %)] 2 + [ip i sin(2k i x)] 2 (48) 
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5 ^ b/^^flt^ilii W k /2 (O^-e^^UTfe^o A te-*Sm$i£:%Mtf loO^ 

m-fZ>t\^f~o ) o OCT tT— ^ tf>3Mg¥ii>Ite, ^^m^Mtb^J UT 0. 695. 
0.348. 0.174 £/h£< *oTVn< 0 h/V^/^^fe5fc«\ ^ 

fret 3 «tt»4*«fe*^i:bfc. ft. bfc. UV^T 
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lt3 8] 

R(%) 2 = [ l |jW.P i C l cos(2k i %)] 2 + [|:w i P i C 1 sin(2k i x)] 2 * ^ 

FD-OCT ^U^(*, y^MM^^s MfHli-fcSV^ <£#(D||$J 

15 ft, E129 h/^^g|^b/c#^5|B^$tvTV^5^^ 
raiS^Pv>-cv^-c^^*^>=fev\ ^ (DW&fc'&btl 5 OCT If -s§-te, F^PS^M^T 

OCT jt^b, _LfBllfl^-CV > 5 WPfifc^-f-^^^c^ 
oT#fb*t5 0CT^&^U3l^fc^(Di;Lft3o fi£oT. C^m^i - ^^ 
PS«9> ^b^K^t OCT-ff^-^n— K^/h^^fc: 0 — ?t£<DX\ 

20 ^&&<7>T*fc5o 

vimK-TZbte, El32tf>£5^> 2£^H£j£*f 5<fc (gp*>, ^^%U 
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m 32 75ms 34 ^-r 0 

m33^ &&<Dfem$&T^i>mmxtemmxh%>&mfete<s *msMz.&& 
-ct><tv\ scraps**— j£-?frv^-£w: % »f«ifeflii6ofc«><75fniL«i.a^*5v>-c % 
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<i6©»ii> 

Mb LT/B^5^3Bfc£*#£3£«<&1*j£«:^U ID 28 

5 si 26 ^-r oct ifi*-ett, ^©^as CHraE«ji3fc?s^is«) tvx^4 y^-yt 

2f 2131 SrfflV^v»So y ^6*2131 HI 27 {C^1"J: 5 m««d»5l«SBB© 

U20A3 #"5T^*^204i ^m^M^\-r^>^tK^^xm^<D^m^^t 

y^JtM 2131 ft, HI 27 ©SfcifcHHS 2042 ^ft^LTEl 28 yf- 2045 

15 t±Jg(3g6<Jfctt/ji<-rCi:*S , T?#So £©*§£\ $1J^«2044 ««^I C 1 :I ^"SI^ 
m&%M 2041 #W;b«te^$ifr3«fc:3te;*>r y^2045 3rfjiiJ#Pl-5o * 
5/^^#{^3fc§B 2043 tf>^y y ^bttRTIB"T?*>5,, 

20 £ b"C{* N #j|;U3 1450 nm~1490 nm N 1490 nm~1530 nm, 1530 nm~1570 nm, 

1570 nm~1610 nm <D 4 -0(D~*IW&.%:%M 2041 £ffll^£ 0 ^ £)ifcK$5fflT\ SE^tffl 
HS&^WIWfc U"C 1600 fe^©jfe3S*fT 5 o RT^«*3fcaS 2041 £ Ittt, 
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~ - -PFj f^^-i^t? ' &4BK&m¥-m#l'—lF (SG-DBR if, ^H^W 
4, 896, 325 -*§-) W^-f-^^ • #79 • V7Uir? > W-jf (Grating 
Coupler Sampled Reflector Laser, GCSR U" — if) 3rffiV*3 ^ t ^"C% £>„ 

^^^2131 ^bWM^tLfc^fe^ H 1 c^!? 0 ^ 2133 iCfcoT 70:30 <D 
5 #J^-e2^#J$^§ 0 ^LT, Z.^-<29rm^tz.%<D-^i (##]#Jl^ 70%) 
• S3fc£ L-T, #/Hf— drn. ^ 2134 LT^x*^ 2137 tC^tt 

So S'J^^2137^J;oTStt(X«, ^ffrSl) ^tbtcit ^% 2145 f»U?5fe^ 

T-T ^2147 ^A*fb, ^-^-Y U ^ 2134 iaot|2W7 P 7 

2138(C^^5 0 jf^{i|g2(^^7^ p ^ 2138 l^ioT, % 1 <D#79 2133 "C^ 
10 #J£Hfcflid7<£>ft (#Jf3t) t-a-^^tLSo ^TV^/Vif-^W 2134?: 

%y 7 << ^2147 frtbmtlir&mfeytte, 1^X2135 oT^fflV^^Thf— A (31 
J&^LT;6>ib$j)fe*f^2137 fcmM-tZ> 0 

15 ft- (11136(b)) Zm^%ZthX»%Z> 0 ^(Di§&\Z.\^ ^ v^%m2l1\ ^btU 

V\ 0!l;tfc£, ^"^^^^if— dr^L ^ 2134 7—2136 tiT'CD^t^M 

20 Weft*., 3fe^^X*#^W^A*mit"T?#5«fc.5tJ:b^:3te7T-r^A 
^1^*^7 2133 fcSBtti- 5 <t £ 2 (D*79 2138 (C3fe7 7 ^^A 
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.5) *tiL"Ct)iV\ 

^fii^^#?)/cie)(DB^^-Y^«, }fc:7 T ^2147 ^^0^^2137 £ coffin 
^$-frrc:^5 ^-2136 S<1 £oTPJ^&$iJfe^ 2137 O^BX— HDBMEjfeSE 

11.2 0^7^^ 2133, 2138 tt, ^fatt^l^liK: J; o Tl#J$£;ixTV^6 0 12©*/ 
7 2138<Dtfc5^^ N ^WM^-t-S^lhT^2139-e^m$tU§ 0 CKT^ffl 

^io-r^:(45)^*5^Sii:«^^^^s 0 mhr^zf 2139 oai*«> rtn 

10 3>36^, ft-JH$ 2141 -et+WmmiSthX nk-ky h^#w^^^t>m*-^^m 
a^^^^i"^ (#^^5, 3¥¥ff?Xm9) o ft, JifBf+^2141^ 

2131 2044 iztt^%&mm3\tek*<Dmmfij^-bft o D 

R(x) O^ft^f^^T^^tbSO-^ $i#[3#5I^H 1450 nm~1610 nm <D*4 
15 ^3fc^£J1^5-£K:J;oT£#:|*) (ffi#fs*& 1. 38) <iin^f 
W*«*3^©«C*i«^b/tjft«ai§lttHl.30 /zm~1.61 /zm<D* 

If3 9] 
3. 79 

20 



(50) 



ftmmte, RUMf-^cfc t) R(x) 2 O*-^tt-CV^§ 0 R(x) 2 Srm^-i :LTJBV\fc# 
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[«C4 0] 

tt£Z>(DX\ ±ft*P<0&mmn. mmit3\mmU50 nm~1610 nm^^yf^ 
£r/SV^£4.7 urn, ®LWmBmW 1. 30 mn~l. 61 M m«0^ >>f «!rfflV^ 
5 £2.2 midS:IIS^#5o Pt<tt> ifc£$£Hl.57 /zm—1.61 muOMIT' 

1.61 jum) U:f±9.9 jum, 4 OO^I?r^ Ufc*§-£ 1. 45 m~l. 61 » 

ra) Jdtt4.7 mhu 8 ocDftM^fifc bfc^ (SE*lfiffl 1. 30 ^m~l. 61 /ti) 

10 0. 047f&-t?fe5 o 

i&^H^^^tbO^OMm (0!l*.fc£. jfc5:^ffll530 nm— 1610 nm) 
0.43 Mm (0iJx.f2 N ^^Hl450 nm~1610 nm) Rli, 0.93/zm (#»J;tfc£, 
^ffl 1450 nm~1610 nm) )&±^1btltt.- ±fc t P<D&M&\tttl : €iri 9.9|tm^T, 

/^fX7P7^40 dB^JiiSTUTVNSo &BBtfifc&teffl-f3 fciNT K 
0FDR-0CT ^«||»3r^i-S - £ i^ft^fSB#?fcifc-C# i V^ 5 A<£> 
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5flJ^Sfc5 0 #33. m.MmtVXfetfVio'T^f&SAmz-b^ Welch&. Parzen 
fit, -'Harming ?§U Hamming fem^M^^^ £ &X*% 5, 

5 OcD^^fifebfc^ (^*®ffll-53 A*m~1.61 M m) 13 ftm, 4oW)fc 
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